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VIRTUAL REGULAR COUNCIL MEETING
TUESDAY, OCTOBER 27, 2020

6:00 P.M.
1. CALL TO ORDER/ROLL CALL OF MEMBERS
2. PLEDGE OF ALLEGIANCE
3. BRIEF COMMENTS BY COUNCIL

4. PUBLIC COMMENTS: There is a (3) minute time limit for each speaker during public
comments. Your cooperation is appreciated in observing the (3) minute rule. If you have a
matter you would like to discuss during public comments, a request form is available at the
entrance of the Council Chambers, please fill-it in and return it to the Village Clerk prior
to the start of the meeting. When your name is called, please come forward to the podium,
STATE YOUR NAME, ADDRESS, IF YOU ARE A HIRED CONSULTANT OR VILLAGE
EMPLOYEE AND/OR IF ENGAGED IN LOBBYING ACTIVITIES AND/OR
REPRESENTING AN ORGANIZATION FOR THE RECORD.

3. AGENDA: APPROVAL/DEFERRALS/ADDITIONS/DELETIONS
SUBSTITUTIONS/WITHDRAWALS

6. SPECIAL PRESENTATION:

A. UNIVERSITY OF MIAMI BACTERIUM REPORT TAB 1
“EVALUATING POTENTIAL SOURCES OF ENTEROCOCCI TO
KEY BISCAYNE BEACH”
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VILLAGE OF KEY BISCAYNE October 27, 2020

7 CONSENT AGENDA: (Consent agenda items are those which are routine, do not require
discussion or explanation prior to Village Council action, or have already been discussed
and/or explained and do not require further discussion or explanation. Items can be
removed from the consent agenda by the request of an individual Council member for
independent  consideration provided such request is made during the
approval/deferrals/additions/deletions/substitutions/withdrawals segment of the meeting,
prior to the vote on the consent agenda.)

A.  AUGUST 25, 2020 MINUTES TAB2
(REGULAR COUNCIL MEETING)

B.  SEPTEMBER 8, 2020 MINUTES TAB3
(FIRST BUDGET HEARING)

C.  SEPTEMBER 10, 2020 MINUTES TAB 4
(WORKSHOP)

D.  SEPTEMBER 10, 2020 MINUTES TAB5
(SPECIAL COUNCIL MEETING)

E.  SEPTEMBER 22, 2020 MINUTES TAB6
(SECOND BUDGET HEARING)

F.  SEPTEMBER 29, 2020 MINUTES TAB7

(SPECIAL COUNCIL MEETING)

G. OCTOBER 13,2020 MINUTES TAB 8
(REGULAR COUNCIL MEETING)

H. A RESOLUTION OF THE VILLAGE COUNCIL OF THE TAB9
VILLAGE OF KEY BISCAYNE, FLORIDA, CONFIRMING
EMERGENCY EXPENDITURES RELATING TO THE NOVEL
CORONAYVIRUS/COVID-19; PROVIDING FOR RATIFICATION; AND
PROVIDING FOR AN EFFECTIVE DATE. (VILLAGE MANAGER)

L A RESOLUTION OF THE VILLAGE COUNCIL OF THE TAB 10
VILLAGE OF KEY BISCAYNE, FLORIDA, APPROVING
AND RATIFYING MEMORANDA OF UNDERSTANDING WITH THE
KEY BISCAYNE PROFESSIONAL FIREFIGHTERS ASSOCIATION
LOCAL 3638 AND THE INTERNATIONAL UNION OF POLICE
ASSOCIATIONS, AFL-CIO RELATING TO A ONE-PERCENT COVID-19
HAZARDOUS PAY SUPPLEMENT UTILIZING CARES ACT FUNDING;
PROVIDING FOR AUTHORIZATION; AND PROVIDING FOR AN
EFFECTIVE DATE. (VILLAGE ATTORNEY)
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L. A RESOLUTION OF THE VILLAGE COUNCIL OF THE TAB 11
VILLAGE OF KEY BISCAYNE, FLORIDA, APPROVING
AND RATIFYING MEMORANDA OF UNDERSTANDING WITH THE
KEY BISCAYNE PROFESSIONAL FIREFIGHTERS ASSOCIATION
LOCAL 3638 AND THE INTERNATIONAL UNION OF POLICE
ASSOCIATIONS, AFL-CIO RELATING TO A ONE-TIME COVID-19
LUMP SUM BONUS; PROVIDING FOR AUTHORIZATION; AND
PROVIDING FOR AN EFFECTIVE DATE. (COUNCILMEMBER LAUREDO)

8. ORDINANCES: (NOT LATER THAN 7:30 P.M.)
A. FIRST READING:

1) AN ORDINANCE OF THE VILLAGE OF KEY TAB 12
BISCAYNE, FLORIDA AUTHORIZING THE
ISSUANCE OF NOT EXCEEDING $11,300,000 OF CAPITAL
IMPROVEMENT REVENUE REFUNDING BONDS OF THE
VILLAGE OF KEY BISCAYNE, FLORIDA, FOR THE PURPOSE
OF REFUNDING SEVERAL SERIES OF OUTSTANDING BONDS
IN ORDER TO ACHIEVE DEBT SERVICE SAVINGS; PROVIDING
FOR A SUPPLEMENTAL RESOLUTION SETTING FORTH THE
DETAILS OF SAID BONDS; AUTHORIZING THE VILLAGE
MANAGER TO NEGOTIATE WITH BANKS FOR PURCHASE OF
THE BONDS; AND PROVIDING AN EFFECTIVE DATE. (VILLAGE
MANAGER)

(SECOND READING WILL BE NOVEMBER 17, 2020)

2) AN ORDINANCE OF THE VILLAGE OF TAB 13
KEY BISCAYNE, FLORIDA, CREATING A
FINANCIAL OVERSIGHT BOARD; PROVIDING FOR
SEVERABILITY; AND PROVIDING FOR AN EFFECTIVE DATE.
(VICE MAYOR MOSS)

(SECOND READING WILL BE NOVEMBER 17, 2020)

3) AN ORDINANCE OF THE VILLAGE OF "TAB 14
KEY BISCAYNE, FLORIDA, AMENDING SECTION
2-251, “CREATION, COMPOSITION, AND QUALIFICATIONS”
RELATING TO PARKS AND OPEN SPACE ADVISORY BOARD
MEMBER QUALIFICATIONS; PROVIDING FOR
SEVERABILITY; PROVIDING FOR CODIFICATION; PROVIDING
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FOR CONFLICTS; AND PROVIDING FOR AN EFFECTIVE DATE.
(COUNCILMEMBER PETROS)

(SECOND READING WILL BE NOVEMBER 17, 2020)

B.  SECOND READING:
NONE
9. RESOLUTIONS:

A. A CAPITAL AUTHORIZING RESOLUTION TAB 15
OF THE VILLAGE COUNCIL OF THE VILLAGE OF
KEY BISCAYNE, FLORIDA, SELECTING FLORIDA ENGINEERING AND
DEVELOPMENT CORP. FOR THE FERNWOOD ROAD PARKING AND
DRAINAGE IMPROVEMENTS PROJECT IN AN AMOUNT NOT TO
EXCEED $370,000; PROVIDING FOR AUTHORIZATION; AND PROVIDING
FOR AN EFFECTIVE DATE. (COUNCILMEMBER LONDON)

B. A CAPITAL PROJECT AUTHORIZING RESOLUTION TAB 16
OF THE VILLAGE COUNCIL OF THE VILLAGE OF
KEY BISCAYNE, FLORIDA, APPROVING THE PURCHASE OF POLICE
BODY-WORN CAMERA EQUIPMENT, DATA STORAGE, AND
RELATED MAINTENANCE AND TECHNICAL SERVICES FROM AXON
ENTERPRISE, INC. IN AN AMOUNT NOT TO EXCEED $190,078 OVER
A FIVE-YEAR PERIOD; PROVIDING FOR AUTHORIZATION;
PROVIDING FOR IMPLEMENTATION; AND PROVIDING FOR AN
EFFECTIVE DATE. (VILLAGE MANAGER)

10.  REPORTS AND RECOMMENDATIONS:

A. MAYOR AND COUNCILMEMBERS

1) PLAN FOR HYBRID COUNCIL MEETING (MAYOR DAVEY)

B. VILLAGE ATTORNEY

1)  NONE

C. VILLAGE CLERK

1) NONE

D. VILLAGE MANAGER (NOT LATER THAN 8:00 P.M.)

1.) MANAGER’S ONGOING PROJECT UPDATE TAB 17
4o0f 6
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2) MANAGER’S BUDGET TO ACTUAL, CIP & TAB 18
GRANT REPORT

11.  OTHER BUSINESS/GENERAL DISCUSSION:
1.) VILLAGE MANAGER RECRUITMENT
12. SCHEDULE OF FUTURE MEETINGS/EVENTS:
A. MUNICIPAL ELECTION
TUESDAY, NOVEMBER 3, 2020, 7:00 AM. TO 7:00 P.M.,
COMMUNITY CENTER

B. INSTALLATION CEREMONY/STATE OF THE VILLAGE
THURSDAY, NOVEMBER 12, 2020, 6:00 P.M., COMMUNITY CENTER

C. REGULAR COUNCIL MEETING
TUESDAY, NOVEMBER 17, 2020, 6:00 P.M., COUNCIL CHAMBER

D. REGULAR COUNCIL MEETING
TUESDAY, DECEMBER g, 2020, 6:00 P.M., COUNCIL CHAMBER

13. ADJOURNMENT
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L ANY PERSON WISHING TO ADDRESS THE VILLAGE COUNCIL ON AN ITEM ON THIS
AGENDA IS ASKED TO REGISTER WITH THE VILLAGE CLERK PRIOR TO THAT ITEM BEING
HEARD. PRIOR TO MAKING A STATEMENT, PLEASE STATE YOUR NAME AND ADDRESS
FOR THE RECORD.

11 IN ACCORDANCE WITH THE AMERICANS WITH DISABILITIES ACT OF 1990, ALL
PERSONS WHO ARE DISABLED AND WHO NEED SPECIAL ACCOMMODATIONS TO
PARTICIPATE IN THIS PROCEEDING BECAUSE OF THAT DISABILITY SHOULD CONTACT
THE OFFICE OF THE VILLAGE CLERK, 88 WEST MCINTYRE STREET, KEY BISCAYNE,
FLORIDA 33149, TELEPHONE NUMBER (305) 365-5506, NOT LATER THAN TWO BUSINESS
DAYS PRIOR TO SUCH PROCEEDINGS.

IIL IF A PERSON DECIDES TO APPEAL ANY DECISION MADE BY THE VILLAGE
COUNCIL WITH RESPECT TO ANY MATTER CONSIDERED AT A MEETING OR HEARING,
THAT PERSON WILL NEED A RECORD OF THE PROCEEDINGS AND, FOR SUCH PURPOSE,
MAY NEED TO ENSURE THAT A VERBATIM RECORD OF THE PROCEEDINGS IS MADE,
WHICH RECORD INCLUDES THE TESTIMONY AND EVIDENCE UPON WHICH THE APPEAL
IS TO BE BASED (F.S.286.0105).

V. IN ACCORDANCE WITH VILLAGE CODE SECTION 2-161, ADOPTING SECTION 2-
11.1(s) OF THE MIAMI-DADE COUNTY CODE, ANY PERSON ENGAGING IN LOBBYING
ACTIVITIES, AS DEFINED THEREIN, MUST REGISTER AT THE VILLAGE CLERK’S OFFICE
BEFORE ADDRESSING THE COUNCIL ON THE ABOVE MATTERS OR ENGAGING IN
LOBBYING ACTIVITIES.
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Village of Key Biscayne
2020 Village Council Meeting Schedule 6:00 P.M.
1.) January28:-2020 10.) June36,2020
2.) Febraary+H-2020 11) July28:2020 )
3.) March 10:-2020 m
4.) April7,2020 12) August25-2020
5.) April28,2020 13.) September8,2020%
FrBudgetearing
SR 14.) September22,2020%
7.) June-9:2020 2 Budget-Hearing
8.) Fane 72020 15.) Oectober13,2020
W 16) October27-2020
9.) June23.2620 17.) November 17, 2020
Znd-Budget-Workshop

18.) December 8, 2020

Note: * September Budget Hearings are subject to change due to Miami-Dade County School Board and
Miami-Dade County Commissioners Meeting Schedule.

THE COUNCIL MEETINGS ARE HELD IN THE VILLAGE COUNCIL CHAMBER
LOCATED AT 560 CRANDON BOULEVARD AND ARE SUBJECT TO CHANGE.

VISIT WWW.KEYBISCAYNE.FL.GOV TO VIEW THE CONFIRMED MEETING
SCHEDULE DATES/TIMES AND/OR SUBSCRIBE TO OUR MAILING LIST AND
RECEIVE MEETING AGENDAS/UPDATES BY EMAIL.

IF YOU HAVE ANY QUESTIONS REGARDING THE VILLAGE COUNCIL MEETING
SCHEDULE PLEASE CONTACT THE VILLAGE CLERK'S OFFICE AT 305-365-5506.

MISSION STATEMENT “TO PROVIDE A SAFE, QUALITY COMMUNITY ENVIRONMENT FOR ALL ISLANDERS THROUGH RESPONSIBLE GOVERNMENT."
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EXECUTIVE SUMMARY

Beach water at the Village of Key Biscayne Beach (KBB) has experienced elevated levels of the
fecal indicator bacteria, enterococci, which is used to set beach advisories. During the calendar
year 0of 2019, 8% of the weekly samples collected by Miami-Dade County Department of Health
(n = 4 samples) exceeded the health advisory level. The objectives of this project were to
evaluate the potential sources of enterococci at KBB to better understand the causes of the beach
advisories. Three potential sources were evaluated: 1) sewage from the Central District
Wastewater Treatment Plant (CDWWTP), 2) the shoreline including sand and stranded seaweed,
and 3) ultimate sources to shoreline sources such as humans and animals including seabirds and
dogs. Seaweed management practices at KBB include integration of the seaweed into the sand
(cut seaweed is mixed with the upper layers of sand) plus hauling of seaweed when quantities are
excessive.

The potential influence of sewage from the CDWWTP was evaluated by collecting plant
operational data (plant flows and bacteria levels at the plant for August 2000-December 2019)
from the Miami-Dade Water and Sewer Department. Two approaches were used to evaluate this
data, one based upon evaluating correlations between CDWWTP operational parameters and
bacteria levels at KBB and the second based upon an analytical dilution model of the CDOWWTP
outfall in conjunction with readily available data concerning currents. Results show no
environmentally meaningful correlations between CDW W TP operational parameters and
bacteria levels at KBB. Dilution modeling based upon historical records estimates that fecal
coliform from the plant could have impacted KBB at a frequency of once every 27 years. These
analyses suggest that if the COWWTP is operating as designed, the impacts from the outfall to
KBB are minimal. Analyses thus support that the CDW WTP outfall, when operating as
designed, is not the cause of the beach advisories.

In order to evaluate shorelines sources, 13-monthly samples of water, sediment and seaweed
were collected over a period of one year (March 2019 to March 2020), along a transect that
coincided with the sampling location from the Miami-Dade Department of Health. In order to
investigate shoreline sources, water samples were collected from three different depths: ankle,
knee, and waist deep to establish a gradient in concentration. Similarly, sand was collected
within supratidal (dry sand), intertidal (sand between high tide line and water), and subtidal
(underwater at knee depth) zones. Seaweed samples, along with measurements of the moisture
content to document the state of decay, were also collected from the sand surface when stranded
on the shore. When seaweed was integrated into the sand, an additional “integrated sand”
sample was collected. The gradient of enterococci during many of the sampling dates extended
from supratidal sediment (highest among the dry sand) to ankle deep water (highest among the
water) to waist deep water (generally the lowest among the water samples). This gradient
suggests that the source of enterococci was the shoreline. This gradient was most pronounced
when the beach was open to the public and when no sewage leaks were documented in the area.
These results collectively suggest that when KBB is open to the public and when the sewage
collection and treatment system is working as designed, the primary source of bacteria to the
beach comes from the shore. We suspect that bacteria are washed out from the sand along the
shore and that decaying seaweed contributes to the enterococci burden of the sand. As a result,
levels of bacteria in the water are variable and depend upon tidal, wave, and seaweed conditions.



Beginning in May 2020 sampling was re-initiated due to beach closures which provided a unique
opportunity to evaluate bacteria levels at KBB in the absence of beach visitors. Weekly samples
were taken from May 2, 2020 to July 21, 2020. Two additional samples were collected monthly
on September 1, 2020 and September 29, 2020. Results show that during the COVID lock-down
period when the beaches were closed the levels of bacteria in the integrated sand were highly
variable and the levels of bacteria in all other sand samples dropped considerably.

Ultimate sources to the shoreline sand, seaweed, and water were evaluated through microbial
source tracking (MST) and chemical source tracking (CST). These monthly samples were
analyzed using MST techniques for human and animal (seabird and dog) fecal sources. CST was
also employed when enterococci levels exceeded the beach advisory threshold for waist deep
water. Three water samples exceeded the enterococci threshold and were thus analyzed for CST
(acetaminophen, ibuprofen, naproxen, sucralose, and caffeine) which are indicators of human
waste. Results from MST showed that human markers (HF 183 and Hum-M2) were sporadically
found at elevated levels in the sand and seaweed. Animal and seabird markers were also
sporadically found in the samples but at generally low levels. For the three CST samples all three
were positive for caffeine, one was positive for ibuprofen and one other was positive for
sucralose. The sources of these chemical markers is from humans, either from sewage and/or
from bathers in the immediate area.

Overall, the results indicate that as long as the CDWWTP is operating as designed, there should
be no significant contribution of bacteria to KBB from the CDWWTP. Given the frequency of
recent advisories, we suspect that the cause may be the build-up of bacteria within the sand,
especially as the seaweed decays. We found evidence of bacterial inputs from human, seabird,
and dog sources, although human sources predominated. We suspect that during high tide and
windy conditions, shoreline water comes in contact with the upper edges of the supratidal zone
thereby washing in bacteria from this zone and impacting water quality and contributing towards
beach advisories. Data collected during and after COVID beach closures emphasize the
influence that humans have on the distribution of bacteria on the beach. We attribute the drop in
enterococci levels in beach sands (outside of the integration zone) to be due to the lack of human
traffic which drag sands from the integration zone towards other beach sand zones.

We recommend that the Village of Key Biscayne continue to monitor its sands to establish
thresholds for sand quality. Given the observations from the current study, this threshold level
appears to be in the 100 CFU/g range. This threshold level can be used to trigger management
strategies aimed at improving sand quality. Such measures can include whether or not to remove
seaweed or to integrate it into the sand. Additional measures can include enforcement of no dogs
on the beach and strategies to deter non-native bird species. We also recommend checking all
garbage receptacles to assure that they are protected from rainfall to avoid sand contamination
from solid waste. Although sewage impacts from the COWWTP outfall are highly unlikely
when the system is operating as designed, we further recommend that the Village evaluate the
possibility of enterococci inputs from storm water, septic tanks, and leaks from the local sewer
system to determine whether local sources of sewage can potentially impact KBB.



List of Acronyms

CDWWTP-Central District Wastewater Treatment Plant
CFU-Colony Forming Units

CST-Chemical Source Tracking

EPA-Environmental Protection Agency

FHBP-Florida Healthy Beaches Program

KBB-Key Biscayne Beach

MD-DOH- Miami Dade County Department of Health
MF-Membrane Filtration

MGD- Million gallons per day

MST-Microbial Source Tracking

NOAA-National Oceanic and Atmospheric Administration
qPCR- Quantitative Polymerase Chain Reaction
SEFLOE-II- Southeast Florida Outfall Experiment

UM-University of Miami
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CHAPTER 1

MOTIVATION, OBJECTIVES, AND BACKGROUND

This chapter focuses on describing the motivation and objectives (Section I.1) and the project
background (Section 1.2) for this study.

L1 MOTIVATION AND OBJECTIVES

The Village of Key Biscayne has experienced elevated levels of the fecal indicator
bacteria enterococci, whose concentration is used to set beach advisories. The Miami-Dade
Department of Health (MD-DOH) collects samples weekly and uses them to set beach advisories
if necessary. Samples are collected once a week and analyzed using a method called membrane
filtration (MF). Through MF the water sample that is collected is filtered through a 0.45-micron
pore-size filter, placed on growth specific media (mEI agar), incubated for 24 hours, and
colonies are then counted. The units of measure are thus colony forming units per 100 milliliters
(CFU/100ml). Beach advisories are issued by MD-DOH if two consecutive samples exceed 70
CFU/100ml for enterococci. These advisories are reported centrally to the Florida Department of
Health who then post the results on-line through the Florida Healthy Beaches Program (FHBP)
web site. Analysis of the MD-DOH data indicates that the levels of enterococci have been
increasing in recent years.

The objectives of this project were to evaluate the potential sources of enterococci at Key
Biscayne Beach. Three of the potential sources investigated included:
e Sewage from the (CDWWTP)
e Shoreline sources including sand and stranded seaweed
e Ultimate sources to shoreline sources such as humans and animals including
seabirds and dogs.

When approaching this project, three phases were identified to evaluate each of the potential
sources:
e Phase [: Evaluate Correlations with Sewage Discharges from the CDOWWTP
o 143 million gallons per day of treated wastewater effluent is discharged through a
diffuser 3.6 miles offshore. The potential impact of sewage from this outfall was
investigated given its proximity to the Key Biscayne Beach (about 6 miles away).

e Phase II: Shoreline Sources
o Three water locations and three sand locations were sampled on a monthly basis to
evaluate the levels of enterococci. The water samples were collected at ankle, knee
and waist deep water. Sand was collected at the supratidal (dry sand just above the
high tide seaweed line), intertidal (swash zone) and the subtidal (sand underwater in
knee deep water). Seaweed was collected from beach.

e Phase III: Ultimate Sources to Shoreline Sources
o Enterococci can come off from bathers and from animals that frequent the beach.
During the summer months or when the beach is heavily populated, there is the

8



possibility that the levels of enterococci can be high from human shedding. Two
approaches were used to evaluate the sources of enterococci: Microbial Source
Tracking (MST) and Chemical Source Tracking (CST). For MST, the markers used
included the general enterococci marker Entero 1A, two human markers (HF 183
Bacteroidales, and HumBac), the Catellicoccus gull marker for seabirds, and the
DogBact Bacteroidales marker for dogs. For chemical markers, acetaminophen,
naproxen, ibuprofen, sucralose, and caffeine were used.

1.2 BACKGROUND

KBB has been monitored weekly since 2000 by MD-DOH. The overall average enterococci
concentration measured at KBB by the MD-DOH was 13.1 CFU/100 mL for the 2000 to 2019
period of record. The yearly average enterococci levels varied from a low of 4.08 CFU/100 mL
in 2001 to a high of 30.6 CFU/100 mL in 2019. The average yearly enterococci levels for the past
four years (2016-2019) are higher than the previous four year (2012-2015). These differences are
statistically significant (p = 0.01). When comparing the average yearly enterococci levels from
the past 4 years to the prior 16 years, the differences are also statistically significant (p=0.03). This
analysis suggests that water quality has been trending towards higher levels of enterococci in more
recent years (Figure [.1).
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Figure I.1: Average Annual Enterococci at Key Biscayne Beach as Measured by the Miami-Dade
County Department of Health

Enterococci levels from the MD-DOH record were converted to exceedances above the 70
CFU/100 mL advisory threshold in a given year. Say that MD-DOH measured enterococci
weekly 53 times during the course of a year and 4 of those times the measurement exceeded 70
CFU/100 mL, the yearly percent exceedance for that year would be 7.5% (4/53). In our analyses
we considered only those values that were part of the weekly monitoring program. We excluded
data values that were taken for exploratory purposes to confirm whether or not an exceedance
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occurred. Removal of these exploratory samples from the analyses removed bias associated with
repeat measurements. The yearly percent exceedances varied from 0% to 9.1% per year (Table
I.1). The percent exceedance for 2019 was computed at 8.0% which is the highest since the year
2000. This high level of exceedance for 2019 is a cause of concern and is what prompted the
current study to identify possible sources.

Table I.1: Percent of Exceedances of 70 CFU/100 mL Threshold per Year

Year | No Exceed | Count | % Exceed
2000 1 11 9.1%
2001 0 26 0.0%
2002 1 38 2.6%
2003 2 52 3.8%
2004 3 52 5.8%
2005 2 51 3.9%
2006 2 52 3.8%
2007 1 52 1.9%
2008 3 53 5.7%
2009 2 51 3.9%
2010 1 52 1.9%
2011 1 52 1.9%
2012 0 52 0.0%
2013 1 53 1.9%
2014 0 52 0.0%
2015 1 51 2.0%
2016 3 50 6.0%
2017 3 51 5.9%
2018 1 50 2.0%
2019 4 50 8.0%

10



CHAPTER 11

DATA ANALYSIS OF THE CENTRAL DISTRICT
WASTEWATER TREATMENT PLANT
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CHAPTER II

DATA ANALYSIS OF THE CENTRAL DISTRICT
WASTEWATER TREATMENT PLANT

I1.1 OBJECTIVES
1. Evaluate statistical correlations between operational parameters at the COWWTP and
bacterial concentrations at KBB as measured by the MD-DOH.
2. Evaluate dilution of effluent from CDWWTP outfall through physical modeling and
evaluate current records to compute probabilities of exceedances at KBB due to effluent
from the CDWWTP outfall.

1.2 METHODS
For the first objective, two sets of data were consolidated. Process variable data collected from
the CDWWTP located at Virginia Key, FL, was obtained from the Miami-Dade Water and
Sewer Department and spanned the years 2000-2019. The second set of data were collected from
the Florida Healthy Beaches Program (FHBP), which routinely documents fecal indicator
bacteria concentrations in the coastal waters of thirty counties. Their database includes
concentrations of fecal indicator bacteria at 18 beaches in Miami-Dade County, including KBB.
Fecal coliform data was available from 2000 through 2011. Enterococci data was available from
2000 through 2019.

Water-quality measures of wastewater effluent, extracted from the record obtained from the
Miami-Dade Water and Sewer Department, were available for each day between the years 2000-
2019. These include measures of effluent flowrate (million gallons per day (MGD)) and effluent
levels of fecal indicator concentrations (colony forming units per 100 ml (CFU/100ml)) and a
corresponding date. Daily measures of fecal coliform data were available for the COWWTP
from 2000 to 2019. Measures of enterococci concentrations at the CDWWTP were recorded at
random intervals and data were available from 2018 to 2019.

For the second objective, a report was available that documented the effects of ocean outfalls on
water-quality. This study, named the Southeast Florida Outfall Experiment (SEFLOE II), was
led by the National Oceanic and Atmospheric Association (NOAA) for the purpose of
determining the bacteriological effluent requirements specific to the COWWTP outfall. The
work was documented by Hazen and Sawyer, 1994.

Probability density distributions of current speed at the plant outfall were available in the
appendices of SEFLOE II’s final report. Based on these probability distributions, the most
probable current speed ranged between 15 and 22 cm/s, and the tenth-percentile speed equaled
11 cm/s. Using the most probable speed, the travel time for a wastewater plume to reach the
nearest beach from the outfall (6000 m) ranges between 7.5- and 11.1-h, while the tenth-
percentile speed gave a result of 15-h. Hence, if a FHBP sampling time fell within one day after

12



that recorded at the outfall, the data corresponding to these time points were compared as part of
this analysis.

I1.2.1 Statistical Analysis for Objective 1

After accounting for sampling times, the normality of the merged data was assessed using a
Lilliefors test (i.e., a modified Kolmogorov-Smirnov test). The results of this analysis showed
that neither the FHBP data nor the CDWWTP data were normally distributed; hence, non-
parametric methods of correlation were justified.

Spearman’s rank correlation method, the non-parametric alternative to Pearson’s product-
moment correlation method, was employed to investigate the relationship between several
ranked pairs of water quality variables. This method assesses the degree of monotonicity of the
relationship between these ranked variables. Once the Spearman correlation cocefficient, 7,,,, was
computed, hypothesis tests were performed using the p-value approach to determine whether its
magnitude differed significantly from zero.

Statistically significant results were given by p-values smaller than 0.05, and then graphical
methods were used to determine whether correlations were environmentally meaningful. Table
I1.1 below displays the variables of interest to this study and their sources of data.

Table I1.1: Water-quality variables of interest to this investigation.

Name Variable and Units | Source of Data
Enterococci concentration at KBB ckgr (CFU/100ml) | FHBP
Fecal coliform bacteria concentration at KBB cxpr (CFU/100ml) | FHBP

Fecal coliform concentration in wastewater effluent | ¢y r (CFU/100ml) | CDWWTP

Enterococci concentration in wastewater effluent cww g (CFU/100ml) | COWWTP
Wastewater effluent flowrate Qww (MGD) CDWWTP
Fecal indicator mass flux at wastewater outfall M. (CFU/) CDWWTP
Enterococci mass flux at wastewater outfall Mg (CFU/d) CDWWTP
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